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engages the hub, partially engages the column, and disen-
cgages from the recess 1n the contact unit to fixedly connect
the hub to the column and allow the hub, and therefore the

rotor of the contact unit, to rotate.
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1

DEVICE FOR ATTACHING A HUB TO A
SHAFT, IN PARTICULAR A STEERING
WHEEL HUB TO A STEERING COLUMN

FIELD OF THE INVENTION

The invention relates generally to a device for fixing a hub
to a shaft, and more particularly to a device for fixing a
steering wheel hub to a steering column.

BACKGROUND OF THE INVENTION

It 1s known to {it steering wheels 1in motor vehicles on the
steering columns and to {ix them on the same from above by
means of a nut or screw. A steering wheel fixing 1s also
known from German Patent DE 44 15 765 A where the
steering wheel hub has a clamping element engaging in the
stcering column. The steering column 1s provided with
notched teeth which are associated with corresponding teeth
in the steering wheel hub. A clamping groove which 1is
assoclated with a clamping element in the steering wheel
hub 1s provided in the area of the notched teeth in the
steering spindle for axially locking the steering wheel hub,
and thus the steering wheel, on the steering column. The
clamping element thereby extends transversely to the steer-
ing column. With this type of fixing 1t 1s possible to mount
an airbag unit on the steering wheel prior to fixing the
steering wheel on the steering column since screwing up the
nut from above 1s not necessary.

Contact units are known for transierring the electrical
energy and signals between stationary structural groups and
the steering wheel of the motor vehicle. These contact units
have a stator fixed on the steering column and a rotor fixed
on the steering wheel. A cable runs between the two and 1s
wound up and down during rotation of the steering wheel in
dependence on the turning direction. The stator and rotor
have plug contacts by means of which they are connected
with the steering column and steering wheel.

In practice, the contact unit 1s mounted at the same time
as fitting the steering wheel on the steering column. It 1s also
known from practice to pre-fit the rotor as well as the stator
on the steering wheel. Fitting the steering wheel on the
steering column takes place 1n a defined position, preferably
when the vehicle wheels are aligned straight. The rotary
position of the contact unit must correspond during fitting to
this defined position. It 1s therefore desirable that the contact
unit prefitted on the steering wheel already has this position
and that this 1s maintained even during assembly. This has
been possible up until now only very expensively by means
of separate parts. The same also applies to dismantling .

SUMMARY OF THE INVENTION

The object of the invention 1s to simplify the fixing of a
hub on a shaft, and more particularly the steering wheel on
the steering column, even 1n the case of a prefitted contact
unit on the steering wheel.

With a device for fixing a hub on a shaft, more particularly
a steering wheel hub on a steering column, with a fixing
device engaging transversely into the shaft, wherein a screw
1s provided as the fixing means which has a head part
engaging 1n the hub, and a shank which engages partly in the
hub and partly in the shaft according to the mvention with
a contact unit provided on the steering wheel and having a
rotor fixed on the steering wheel and a stator fixed on the
steering column, the stator has a section 1n which the screw
engages 1n a position of the steering wheel released from the
steering column.
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This device has the advantage that the screw released the
section of the head part projecting from the steering wheel
can be used for fixing the contact unit pre-fitted on the
stcering wheel. Thus the screw provided for fitting the
steering wheel on the steering column 1s used additionally
for securing the contact unit against rotation. The added
advantage 1s that this anti-rotational lock 1s produced simul-
taneously and automatically on undoing the screw from the
steering column. Thus, neither an additional work step 1s
required nor can the process of locking be forgotten. This
arrangement represents both a transport security feature
which prevents the stator from turning during transport of
the steering wheel with the prefitted contact unit, and also an
assembly aid which ensures that the steering wheel can only
be fitted 1n a predetermined position, and more particularly
in the straight line alignment of the wheels.

It 1s further expedient that on the edge of the stator there
1s a recess which has a size allowing the screw to be 1nserted
with the head part into the threaded guide of the steering
wheel. The stator of the contact unit thereby preferably
represents a hollow cylindrical part which 1s open to the top
and on whose edge a hole or 1ncision 1s provided as a recess
for the screw.

The screw can only be 1nserted 1nto the threaded guide of
the steering wheel 1f the contact unit 1s turned so that the
recess 15 aligned with the threaded bore. By turning the
screw, the contact unit 1s fixed whereby the screw 1s only
turned up to a depth where there 1s still no contact with the
steering column. The head part of the screw has such a
length that in one position, where the steering wheel and
steering column are fixedly connected together by the screw,
the screw no longer engages in the recess, 1.€. 1s no longer
in engagement with the contact unit. The steering wheel and
contact unit are thus unlocked and the steering wheel, and
with 1t the rotor, can be turned.

On the other hand the length of the head part can also be
selected so that the head part 1n the released position of the
screw 1S both guided in the hub and projects out of same.

It 1s expedient that the head part 1s provided with an
external thread which 1s associated in the hub with a
threaded guide, that the shank of the screw has adjoining the
head part a first cylindrical section, that this 1s adjoined by
a conical section for engagement 1n associated sections of
the hub and shaft and that the conical section 1s adjoined by
a second cylindrical section which 1s associated with a guide
in the steering wheel. The second cylindrical section has a
smaller diameter than the first cylindrical section.

The sections of the hub and/or shaft associated with the
screw are formed as a circumierential recess or groove.
Furthermore 1t 1s expedient that the first cylindrical section
has a larger diameter and the second cylindrical section a

smaller diameter than the recess or groove provided on the
shaft.

BRIEF DESCRIPTION OF THE DRAWINGS

The 1nvention will now be explained with reference to the
embodiments shown in the drawings 1n which:

FIG. 1 1s a sectional view through a part of a steering
wheel skeleton with the contact unit 1n a locked position;

FIG. 2 1s a plan view of the steering wheel skeleton of
FIG. 1, partially 1n section;

FIG. 3 1s a sectional view of the steering wheel skeleton
of FIG. 1, with the contact unit in an unlocked position;

FIG. 4 1s a plan view of the steering wheel skeleton
according to FIG. 3, partially 1n section;
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FIG. 5 1s a side view A of the steering wheel skeleton of

FIG. 1, illustrating the fixing means; and

FIGS. 6 A—D are sectional views of the fixing means of the
steering wheel skeleton taken along lines 6—6 1llustrating
four different embodiments.

FIG. 1 shows a part of the skeleton of a steering wheel 1
to which a rotor 2 of a contact unit is connected. The steering
column 1s not shown 1n the figure. The rotor 2 1s associated
with a stator 3 which 1s guided 1n a ring groove 4 1n the rotor
2. This guide allows the prefitting of also the stator on the
steering wheel so that the steering wheel can be supplied to
the vehicle manufacturer with the rotor and stator, 1.e. as a
complete contact unit.

In order to fix the steering wheel 1 on the steering column,
which 1s not shown in FIGS. 1 to 4, a screw 5 1s provided
which lies transversely relative to the steering column and
which, 1n a released position removed from the steering
column, engages in a recess 6 (FIG. 3) on the edge 7 of the
stator of the contact unit. These component parts are also
shown 1n the view of FIG. 5. The screw 5 has a head part 8
provided with an external thread wherein the recess 6 has on
the edge 7 of the contact unit a size which allows the screw
5 to be mserted with the head part 8 1nto a threaded guide 9
of the steering wheel 1. The screw furthermore has a shank
which, after fixing the steering wheel on the steering
column, engages by part of its circumference 1n the steering
wheel hub 10 and by another part 1n the steering column 11
(FIGS. 6A to 6D). The shank of the screw § has adjoining
the head part 8 a first cylindrical section 12. This 1s adjoined
by a conical section 13, which 1s adjoined by a second
cylindrical section 14 having a smaller diameter than the
first cylindrical section 12.

FIGS. 1 and 2 show the screw 5 1n the released position
where the head part 8 engages in the recess 6 (FIG. 3). The
stator 1s thus secured against turning during transport of the
steering wheel. Also, 1n this position the head part 8 1s still
oguided 1n the threaded guide 9 of the steering wheel 1 so that
the head part 8 remains in the recess 6 independently of the
position of the steering wheel during transport. Furthermore,
during assembly of the steering wheel on the steering
column 11 a predetermined position of the rotor relative to
the stator i1s ensured.

During assembly of the steering wheel on the steering
column the screw 3 1s tightened. The head part 8 1s thereby
moved inwards over the edge 7 so that the anti-rotation lock
1s lifted. The rotor can thereby, during rotation of the
steering wheel, rotate relative to the stator 3 which 1s fixed
on the steering column 11. In the fitted position of the
steering wheel shown 1in FIGS. 3 and 4, the conical section
13 of the screw 5§ engages, in the manner shown 1n FIG. 6,
in the steering wheel hub 10 and steering wheel column 11.
The second cylindrical section 14 engages 1n a cylindrical
recess 15 whereby the screw § 1s additionally guided.

The connection between the steering wheel hub 10 and
the steering column 11 1s also shown in FIGS. 6A—D. With
the embodiments of FIGS. 6A and 6B the steering column
11 has a recess 17 which 1s opposite a recess 18 1n the
steering wheel hub 10. When screwing in the screw 5 its
conical section 13 engages between the two recesses. The
recess 17 can have both a round cross-section, as shown 1in
FIG. 6, and also a polygonal cross-section, as shown 1n FIG.
6B. In the embodiments of FIGS. 6C and 6D the steering
column 11 has a circumierential groove 16 which 1s asso-
ciated with a groove 18 in the steering wheel hub 10. The
conical section 13 engages on one side 1n this groove and
also engages 1n the groove 18. The circumferential groove
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16 can have both a round cross-section (FIG. 6C) and a
polygonal cross-section (FIG. 6D).

What 1s claimed 1s:

1. An assembly comprising:

a steering wheel having a steering wheel hub, the hub
having a shaft opening for receiving a shaft of a
steering column;

fixing means engaging transversely into the shaft opening
wherein a screw 1s provided as the fixing means and has
a head part engaging 1 the hub and a shank which
engages partly into the shaft opening; and

a contact unit having a stator and a rotor provided on the
steering wheel with the rotor fixed on the steering
wheel hub, the rotor rotates relative to the stator when

the screw engages 1nto the shaft opening, and the stator

having a section in which the screw engages to prevent
the rotation of the rotor relative to the stator when the
screw 1S 1n a position released from the shaft opening.

2. The assembly according to claim 1 wherein the stator
comprises an edge provided with a recess which has a size
which allows the screw to be mserted with the head part into
a threaded guide of the steering wheel hub.

3. The assembly according to claim 1 wherein the stator
comprises a hollow cylindrical part and a hole 1s provided on
an edge of the stator as a recess for the screw.

4. The assembly according to claim 1 wherein the head
part has such a length that when the screw 1s loosened from
the steering column, the head part 1s both guided in the hub
and projects out of the hub.

5. The assembly according to claim 2 wherein the head
part 1s provided with an external thread which 1s associated
in the hub with the threaded guide, and wherein the shank of
the screw comprises:

a first cylindrical section, adjoining the head part and
having a diameter,

a conical section, adjoining the first cylindrical section,
for engagement 1n associated sections of the hub and
the column, and

a second cylindrical section, adjoining the conical section
and having a diameter, which 1s associated with a guide
in the steering wheel hub.

6. The assembly according to claim 5 wherein the diam-
cter of the second cylindrical section 1s smaller than the
diameter of the first cylindrical section.

7. The assembly according claim 6 wheremn the hub
comprises a recess and the column comprises a recess
opposite the recess in the hub, and wherein the screw 1is
adapted to be received between the recess provided in the
hub and the recess provided in the column.

8. The assembly according claim 7 wherein the diameter
of the first cylindrical section 1s larger, and the diameter of
the second cylindrical section 1s smaller, than a diameter of
the recess provided 1n the column.

9. The assembly according to claim 7 wherein the recess
provided 1n the column has a round cross-section.

10. The assembly according to claim 7 wherein the recess
provided 1n the column has a polygonal cross-section.

11. The assembly according claim 6 wherein the hub
comprises a recess and the column comprises a circumier-
ential groove opposite the recess 1n the hub, and wherein the
screw 1s adapted to be received between the recess provided
in the hub and the circumierential groove provided in the
column.

12. The assembly according to claim 11 wheremn the
diameter of the first cylindrical section i1s larger, and the
diameter of the second cylindrical section 1s smaller, than a
diameter of the circumferential groove provided in the
column.
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13. The assembly according to claim 11 wherein the
recess provided in the column has a round cross-section.
14. The assembly according to claim 11 wherein the
recess provided 1n the column has a polygonal cross-section.
15. A steering wheel comprising;:

a steering wheel hub;

a steering wheel column;

a contact unit having a rotor coupled to the steering wheel
hub and a stator having a recess; and

a fastener aligned with the recess,

wherein, 1n a locked position, the fastener engages the
recess to prevent the steering wheel hub from rotating
relative to the stator, and

wherein, 1n an unlocked position, the fastener partially

engages the hub, partially engages the column, and

disengages from the recess to fixedly connect the hub

to the column and allow the hub, and therefore the
rotor, to rotate.

16. The steering wheel according to claim 15 wherem the
fastener comprises:

an externally threaded head section, and

a shank section adjacent to the head section, wherein the
shank section includes

a first cylindrical section, adjacent the head section and
having a diameter,

a conical section, adjacent the first cylindrical section, and

a second cylindrical section, adjacent the conical section
and having a diameter.
17. The steering wheel according to claim 16 wherein the
diameter of the second cylindrical section 1s smaller than the
diameter of the first cylindrical section.
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18. The steering wheel according claim 17 wherein the
hub comprises a recess and the column comprises a recess
opposite the recess 1n the hub,

wherein the screw 1s adapted to be received between the
recess provided in the hub and the recess provided 1n
the column, and

wherein the diameter of the first cylindrical section 1is
larger, and the diameter of the second cylindrical sec-
tion 1s smaller, than a diameter of the recess provided
in the column.
19. The steering wheel according to claim 18 wherein the
recess provided in the column has a round cross-section.
20. The steering wheel according to claim 18 wherein the
recess provided 1n the column has a polygonal cross-section.
21. The steering wheel according claim 17 wherein the
hub comprises a recess and the column comprises a circum-
ferential groove opposite the recess in the hub,

wherein the screw 1s adapted to be received between the
recess provided in the hub and the circumferential
ogroove provided in the column, and

wheremn the diameter of the first cylindrical section 1s
larger, and the diameter of the second cylindrical sec-
tion 1S smaller, than a diameter of the circumferential
oroove provided 1n the column.
22. The steering wheel according to claim 21 wherein the
recess provided in the column has a round cross-section.
23. The steering wheel according to claim 21 wherein the
recess provided 1n the column has a polygonal cross-section.
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